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INT-CL_(IPC) : H01L021/3205 

ABSTRACT: 

PROBLEM TO BE SOLVED: To easily form a Cu diffusion blocking film 
in connecting 

trenches having a more fine diameter and high aspect ratio in a 
multilayer 

wiring structure using Cu as a wiring material and using a 
material having a 

high adhesion to Cu and low contact resistance as a base film. 

SOLUTION: On a substrate 101 having elements e.g. transistors a 
Cu or Cu alloy 

wiring 103 is formed through a layer insulation film 102 and 
covered with a 

barrier film 104 made of Ru, Os, Ir or Rh. 
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INT-CL_(IPC) : H01L021/3205 
ABSTRACTED-PUB-NO: JP10229084A 

BASIC-ABSTRACT: The structure includes a substrate (101) . An 
interlayer 

insulating film (102) is formed on the substrate. A wiring layer 
(103) 

consisting of copper or copper alloy, which is covered with a 
barrier layer 

(104) is formed on the selected portion of the insulating film. 
The barrier 

layer is made from any of the metals of ruthenium, osmium, 
iridium, or rhodium. 

ADVANTAGE - Obtains high aspect ratio. Prevents diffusion of Cu. 
Raises 

adhesion between wiring layer and insulating film. 
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APPL-DATE: February 16, 1999 

INT-CL_(IPC) : H01L021/768; H01L021/28 

ABSTRACT: 

• PROBLEM TO BE SOLVED: To obtain a highly reliable semiconductor 
device, in 

which voids and disconnection are hard to occur by forming a 
barrier metal 

which is formed in contact with copper-film wiring of a ruthenium 
film and 

copper wiring in a laminated structure of a sputtered copper film 
and a plate 
copper film. 

SOLUTION: In a laminated structure 6 composed of a conductive 
film 4 and an 

adjacent film 5 laminated upon the film 4 cove in contact with 
the film 4, the 

materials of the films 4 and 5 are selected so that the 
difference, [ 
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ABSTRACTED- PUB-NO: JP 11317455A 

BASIC -ABSTRACT : NOVELTY - The laminate copper wiring film formed 
on main 

surface of a silicon substrate (1) comprises copper films formed 
by sputtering, 

respectively. A ruthenium film is formed on the copper wiring 
film. 

USE - For semiconductor device. 

ADVANTAGE - Probability of generation of disconnection in 
laminated wiring 

surface is very less and thereby a reliable semiconductor device 
is formed. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view 
of laminated 
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wiring structure of a semiconductor devices. (1) Silicon 
substrate . 
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&*m&mmi,z&i?h3Lmi$ftcomm®mt: ms ^ 

n^S^l 0 1 «0±(Cj£fijyi 1 0 2. 103. 104. 

i o 5tm&LZti. z\<r>±xzy- vimm\ o e . 1 o 

7tiJ:tXy-hfSBl 0 8. 1 0 9#j£j£$;fl6C:i:k: 

40 ng i o 6 . i o 7«. mux ^ *j n ymmbz> 
wmmx-Jb*). y-neios, 10914. mtu 

f®$>&W3.ztit><Dffiimmx'$>z>. wjsb-jyisx? 

t4. »II^(4'^y3^ig-ftM*^'5r«.^T-^HIKl lOtc 
£ -oXttffiZtlX^Z . HOIB^*- 10 8. 109 
tfJ-LgPii «t tX(WJfigfcrtdtfi?U =^ 'J 3 ^K-ftJK*^^^^ 
liHl ll.ll 2im\&.Ztvz^&. VDSh5>y : J* 

^(^JiSS^iatCli. fl«|^{fBPSG(Boron-Doped lliospho 
Silicate G 1 ass) JK-^SOG (Spin On Glass) IK. &-SW4 
50 •ft^flM-^ft(35IS"C{4Chemical Vaiwr Deposision. 
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B&LTCVDj^a^^lS-CtiPhysical Vapor Deposi 

frt,%&wmi 1 3imfSL%tix\^ . ^tjsi 1 3 

114a. 11 4b(dftK3ft.fc3H£flc]Rl 1 5fri>&& 
r7^* ! M§tl,j£W10 2. 1 0 3. 10 4. 1 

*M«3KI»jhR) k LXnmmm 1 6a. 11 6b(3ft 

ss#ut»«ttRi i ifrtt&mammfimmztvz 
v>s. £*«hk»;l wi.tr, knur 1 1 siestas 
<oat*»jfit. *tf>_m$Mi i6a*jaaLfc«. 

S€ffig-1 1 7*Jft«U S6t-€-»±tBWWl 1 6 
b&B&t&. ^'U^^/UfcUTWBSgfflll 1 6a. 1 

1 6btmm®mi nzjmr&m&t. mmrrhti 

T^Sidfc. AU-V^^kLT^BIfiaRl 1 6a. 

1 1 6bk^t£Ml l 7(7)a*>w^< k&— oti^- 
£<k t^a^^(3£IS"C(±Physical Vapor Depositio 

tic. fsmmz mmt^^j^u 9 nov^ ^l— 

M&Bfrttffl LSgttT € J: 1 ». £e>±tci±. «g*iJg 1 
2 1 izBfRZivti t'T*-/PtA'J-*v< :?/Pk LT«K 
iglSl 1 9a. 11 9 b(c83g Sflfc^ttE 1 2 0*»6 

12 2a. 12 2b(CttS$iLX^«SR 1 2 3«>&%& 

fc*£U *«±fcHBJaHl 2 2at0!itfftia««JS 
^iSfci 0 J&fi£L . *0>±fciWBttK l 2 3 £#j*L . 

mm 2 4*jBjKi-«frc*-sT*>j:n. msi 2 

OfH. KSKl 1 9a. 11 9bteWKS*ifc# 

SR£«. ttttRl 2 1, 1 24(cffl*jftSU 

1 1 9a. 1 1 9bkmfflRl 2 2afcHSLT*RU 

1 2 0 tm&Gm 1 2 3 zmm-z 

[0020] ;<7)ggH<7)SiJ6^®fct5^T. mtasi 1 
6 a. 1 1 Guztemztitern'mmi 1 7fcB»Ki 2 

2a. 12 2Mctt«S*Ufc*®ttRl 2 3 tf) 3 t>*>jj*fir 
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1 0 

{ I a P -a„ | /a P } xlOO=A (%) k . fffiBKftflBttgi&c. 
bpC0H{ I bp-b„ I /bp} X100=B (%) #{A+-BX(a P / 

bp )Kl3%**?l^*ilJE.i-&flflO«^«T?KflW- 
SftWfcfcL «£Hf, ilffiSl 1 7 k LTlH(Cu) 
10 JR^JflVvfe*^. ISgflgl 1 6a. 11 6bk LT(i. a 

*x$>7A(0s)Hg. e&(Pt)JB6»i5>*&»*»6ai«i.* 

-^mmmim^i. Tymmmmi 15. 120 

WBRl 1 7fcfiHSf-&tf>Y, ^SttJSl 15.1 
2 0 £&1&R 1 1 7 «D||iNgJSk &&rtZ. k S £ 

®®tKl 1 7fc LT«(Cu)KfcJfll,vfc»£. ^ 
ttffil 15.1 2 0k L*C(i. nS^A(Rh)M. /l^— 
?A(Ru)BL 4U5*>A<Ir)BL ^-XS^A(0s)M. Q 
*(Pt)16&»6^*Sj6»6att'*L&-WI^)K*ffl^4 Z 
20 kfci-Jt. 117 <DjtfMflJ;t. . V-f ^1^- 

k. n^-7A(Rh)M. /Hr^A(Ru)I». -f U^A(I 
r)H. *x$^A(0s)H. a^(Pt)M{iil(Cu)|gtca:^ 
Tlt^l-W, r^OSKttRl 15. 12 0k 

115. 12 0iOB?^^114a. 114b. 119a. 
1 19btLTJi. fflft^XTiWRi-ffl^SfcttlMia 

113. 121 fc*>**ttas&vwe*r* l^. 

30 ^raM^L^lv^-tcti^gfKl 14a. 114b. 11 
9a. l l 9bfi?H£L3:<TiJ:^. ^^oarr^ttJ; 
9 t>T^<9iirvJgtfc?)fiS$ J; -3 fc«£(c 

ti. r9^«»«ttK 115. 120k LT^(Cu)R$: 
fflV^ tlWMtKl 1 5. 1 2 0«B^BS1 1 4a. 11 
4b. 1 1 9a. 1 1 9bk LTtJ. a^A(Rh)JK. ^ 
-r^«7A(Ru)H. >f y^A(Ir)JR, 5rx5»7A(lte) 

V^S. ll8tC«7^§^fU*«. |?fiflSl 1 6a. 1 

1 6b. 12 2a. 1 2 2b. 11 4a. 1 14b. 119 
40 a. 1 1 9b<V*tl?tlt. tmM<Vffl<,Zl^ H7 COtgrfr 

[0021] H8t:t±*$5S:ir^. mttHSl 1 
7. 1 2 3^«*^M?-* { ^lilM^(3fifcSjc-rSiOSr|5e 
jfc^-*fc»SWHSMl 1 7 fcStflttRl 2 3«MBSt:«> 

[00 22] ifc, *5EWJ±. StK. Jty*X9iW T 

v^. «iif. y-hm^l 0 8. 1 0 9*^mjlkl^ 

50 -^gyt«t4#-f Hffi***Hr±-r&<:«>t. I^SHS 
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1 1 

?(r)Mmav<?)m I a p -a„ I /a,} X100=A (%) iwIE 

fflb„ k naSa^mttBSw £ &x*;U^-iMMlj£fliJ£-r 6 
^*tS^<73Siabp<7)||{ I bp-bn I /bp}XlOO=B (%) # 
{A+BX (ap/bp )} KWotcttmttffifcthtfftn®. 

i&~cBf8&&. mimizn^ mm. mmimt lx 

£li(Cu))K£fflltf:i&£, mmmtLXi*. oi^-MRh) 
H, /l^f-^-MRu)®. 4 'JS*>A(Ir>BL jTXS^A 10 

4£, #W!»fcLTe£(rt)Kfcflft*2fc* 
£\ B38H$fcLTl4, a^A(Rh)Jg. A^->7A(Ru) 
JR. A l>>^A(Ir)§L 5j-XS->A(0s)^ii>^:SSf^ 

^atf^s-ffiisoK&ffl^s. 4*, y-h«®io 
8. io9ty-bteiiio6, i o ivmuamc 

[0023] JBLhfefc^T . LTiB<Cu)R£ 
ffllvfc*&. tH»ft««W*fc«>(c, P«Ri: LTIi, 
Q>-*»7A(Rh)R. ;^-^A(Ru)M. JOWMlr) 20 

is. *a$-7A(os)r. e^(pt)^*^^s^^stf 

*5*>o Mr t^-n vs****-* . jut-va (Ru> m 

[0024] m=<v$m&m<r> 5 *>t\ «nmtci9ic«F 

sua. ussri 1 6attmmi 1 3^n(ciwaRi 
2 6ajWB«**i.T*jo. usigMi i ebttmmi 2 1 
amzmmmi 2 6iam&isivcti*)* mmrni 2 2a 

fclfi^K 1 2 1 ^>raCzHHgR 1 2 7a*9B«S*lT*J 30 
0. BffiEHl 22bbtmm 2 1^lffl(cR*Kl 2 7b 
jW»S3*iTV**j£T&4. lE&fc&SigimttRl 1 

7. 1 2 3<a. 7 f ^^x«>aBa[tt^s<"*-*fcftfc. 3£ 

«JfiK«fiir^H(Cu)R36»4»*fc. -?-LT£tf)§!l(Cu)RgE 

M(Qi)Rl 1 7. 1 23 WJ^ffrt LT<?)R!!}&IB£ 
116a, 116b, 12 2a, 1 2 2b(i/Px— ^A(Ru) 
R*»4>=5r*. «<Cu)Rl 1 7. 12 3fcB?tt$r7/ 
115, 1 2 0fct, V-f^-^H^ffilttSrffiftjtkW 
t-r*fcftC A'Tr-'>Ji.(Ru)JH3&»fe**. Witfvf- 40 
OTfrXW— f-y^OC-f-^ (Materials Research So 
siety, a&LTMRSJOv-y^'^ATax— f <f 
(Symposium Proceedings) (7)428^ i: LTS6fr$*VC V%£> 

h O— (Materials Reliability in Microelectroni 

1 6a{i, mUti>)ln-— «7A(Ru)M*>^^-&«7) 50 



»RW1 1-3 .1 74 5 5 

1 2 

JOWiU*. mmiz. 7 : y?'l20t'<V J rXfi!l>i 
2 7ati. m-jTbt>>\Sr~'JJ»(R\i)mfrL>%&(?>T. Z 

ixhh-&Lxm&i-&twMimmz%&<?)X'± *>n 

|ilhS**fc«>fc. rOJAr^JH 26a, 126b, 1 
2 7a, 12 7b, 114a, 114b, 119a, 119b 

?>Vl 14a, 1 14bfc/<'J-V^^/H 2 6a{±, VtJT 

ti>mit+?y<ymm>*t>%&<r)x. dft^ii-jgL 

C Ay-f^^;H 1 9a, 11 9bfc^U^^;H 2 
7a(S, ffifrfciffifcf-^ffiWR**^**)-?. £*l 

t>*^&LXf£m-& kmmftffimzz&wx'j; o#* 

SilS. *3t. Ay+^^l 1 4afcJfeiSt®l 0 4«7) 

HClMy'Jt'f H«W«a>^^ hSfitcote^ll^ 
[0 02 5] 139 ^{4^$^^, ffi(Cu)lll 1 

7, i23w&bM(to)K*imm**£m!cr* 

ifctl»±"*-*fcir>fc:*(Cu>Kl 1 7kH!(Cu)]Rl 2 3 
[0026] 02, 3, 4, 5te*Lfctf««^5aU' 

itf^-*— i-yktrr7"5-f H7 -r ^*>/^^ (Journal o 
f Applied Physics)<7DS&5 4^(l 9 8 3^^}f)i04 8 
6 4 S?j&»&4 8 7 8^~i^t T£fEa&%tlXf& «t 

4fc. m-Mft^$*.\s-i'3yizJ:*)mi<% 

mzim-rzimiz^xte. mux? ivxivvm*. 

-B (Physical Review B)(0^2 9t(l 9 84^fir) 
W536 3^->-'*^ 5 3 7 1 ^-^'iT'lClffi^^ixT 
US. $^>{i, Hi(Cu)^tl£fiJc^jnJip]$ixSi:xp^>a 

4 (Materials Research Sosiety, B&LtMRSjCO^^^ 
y^A/Dy-f-f y?X (Symposium l¥oceedings)04 
2&%tLX$ffi2tlX^&VrVT>UZ VyJTt'V 
7M A y ?DI1/? h on y'X (Materials Relia 
bility in Microelectronics)^^— £^3{>»4>6<y< — 
ATtiflBttSitrv**. f/aiL^idic. 122, 3, 
4, 5im&ti t 7QQK£tSlfhi<'$x.l'-i'ay0)im 

x'fo&tf. zzx-^ztitzwmz. aaBp«i/5ai/- 

[0 0 27] 4*:, 116^, -'NVUy'^IS^CtJV^Ti* 
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1 3 

mvmmxw±.mm5\'fiL&*-ii>x • * x-r/^. i 

fflte(lll)ffiT'J&9. *<95§32Iac..{±ttt).26 nmT'&D. 10 

>>A(Ru) «| iX^-fi/MI±(001)It A 0 . 
<JO^i2anu(i^0.27 nmt*D. ^j2bitu(Jj!<;0.46 imX'fo 

[0028] *wmmmz.m?\^~c . fgw^tiftfr 

t=» *ig^i:Hasifc^&t,o7:'2b&. ^¥10-2290 
84^$g{4. rx^hjb©j*irHawLfc'<y-v , ^^A' 20 

=Sf *fctiflS5ejMBJRfi«fi<CW)) £fflUTJEa£-r&gSI£1ff 
iSIM«ekHtJ:ate. Ay^^/pfcaKoORKaw) 

zmmLxffi&LZtix^zzbtf. Mz.&fiw-ts.^y 

799- «7— ;W H (ffc££tt:r 1"* 5** —JvUfetx, 199 

ttS*LT v»& J: -5 l~. ffl(ai)R£££.x ydf *fct*ffc¥ 
S5«l«*ffi(cvD)-c»ifi^-4|Rfe:tt. «±fctofcx 
>N°-y * y y^^Wa@B&<PVD)T«(Cu>Rtf>>'- KB 
L . - OtM -y * £ Jfcttfl#*ttBlS£ife (WD) (c 

-229084-^f8<7)J; ?(c, AU^^/w^j:tfM(Cu)S| 

Wf fc* >y * 4fcttflS¥8ffi*ftifc(WD) *fl| wcjftft 

d BWfciiifc** JbTlttF* U^. SMmitik^ 
fir fcftT v wfir I \ SSTOifc k ^ k'tTbi-LT v vfrv «A 

^.yUX^-v—TjU^m. 1998^2^f-86~96^- 

: J)iztmztix^&£ die wffife»(pvD)T»ifts*i. 
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1 4 

*£k*\ * y¥-ciH(cu)iiB*ii:«/'«y^^/Ko±fc: 

ffi(CVD) TJBifcSihjfcAy ^/WiiWHtoWK/"? U 

WI^(PVD)tf)4>-C*>®k i Ofl^fiTV^Sx^v 

B*^ e ffifi»^«6)^>171^--^*»<>195^-i'*l£iBa 
$ilTV^SJ:3fc:. T/^^CAr). ^y>-(Xe). ^y 

00l%ULt-tt tlX L & o tiK * «y ^f-^fc^iRffljft^Jfe 

(o«))-ei^SiutH»xufc^Tapirt^ftv w-ciffa l 

[0 0 29 3 =5rfc. iiTAU-V^^fcli, **»±. 

ffl(cu)^ii»w^«»«-i»jh-r*fcft<oy'« y ■m&a 

u)Rfefflt^*^)W«l8l 1 6a. 11 6bO£i:£rVN* 
'J^^J:f3. Ay-V^^te»±Wltt*l<lh$* 

n<oa«TC«ffltTV^«^Tfc, USSISl 1 6a. 1 
1 6b. 11 4a. 1 1 4b. CO* o idnttRKffiKL 

xm^t>tizmw&v>mz'< , j j r*?ji'bamLx^ 

[0 0 30 3 t^:. DKQOIRfc^'CV^fcWtt, 

«7cS^ (cu) -c* ^ m>z t x'$> o . ztiizi&coTum 
tf&ttix ^x i> . ±mt mmn&jgkZip-rz twx'Z 
t. j\sT~^j>{Rummz^xi>mmx'h&. 

[0031 3 
[0Bo^fS#^Ui0a3 

[an *ira(cfctt«»-«i6figBfiirr**4 s »«5ai 

[023 fflicumimmifMt \^tzm^<nmmmzM 
i'hmmmi<rm$k*nctmx'hh. 

[H33 M(Cu)R«irattiRi: Lfc»^ifcttflv»t=*t 

mx-hh. 

[H4 3 3^(Pt)IR»«iBttKj: LJteW^ttaJttWRfc 
W4I^Rfl*l^*ftH4<0«tt^oT^tfc« 
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[126 ] «*1S7-^t>Jtl,MT-ii!5iJi:MiaiJj;t/«ja$- 
[09 ] *l&ilUtc:tJ*tl.SIH^te^HS-C*-& 2 l £ ^«^ 
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1 0 4. 1 0 5-ttflfcJBL 106, 107 
10 8. 10 9. 1 1 0 
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